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I. The * Dijjertation concerning the Figure of the Earth 
continued $ by the Reverend J. T. Defaguliers, 
LL. V. F. % S. 

H O W the Figure of the Earth is deduc’d from the 
Laws of Gravity and Centrifugal Force, is very 
well (hewn by the late Savilian Profeifor of Aftronomy, 
Dr. John Keill, in a Book that he wrote in the Year 
1698, againfl: Dr. Burnet’s Theory of the Earth and 
therefore I fhall tranfcribe from him what he has faid 
upon that Subjed ; becaufe, otherwife, 1 Ihou’d only fay 
the fame Thing in other Words. 

I own indeed that he has made a Miflake in that Book 
concerning the Meafure of the Degrees of an Ellipfe , 
but I find that all that relates to the oblate Spheroidical 
Figure of the Earth is right and the little Difference of 
taking iy Tarts Feet for the Space that a Body falls 
thro’ in a Second, inftead of 15 Feet 1 Inch andi Lines, 
and a Number of Feet, a little lefs than true, for the 
Diameter of the Earth (which was not fo well known 
at that Time)'will no way invalidate his Demonftration 
and Proof. Here follow his Words. 

*■ To prove the Earth to be higher at the .Equator 
“ than at the Poles, I will fuppofe firfir, that, at the Be 
lt ginning of the World, the Earth was fluid and fpheri* 
“ cal j but afterwards God Almighty having given it a 
“ Motion round its own Axis, all Bodies upon the Earth 
“ wou’d defcribe either the ./Equator or Circles, paral- 
“ lei to the /Equator, and, by confequcnce, all wou’d 
*'■ endeavour to recede from the Center of their Motion. 


* V. Phil of. Tranfaft. N. 386. 

Vol.XXXIII. Mm - fr 


The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 

Philosophical Transactions (1683-1775). 

www.jstor.org 










( 24 ° ) 

44 It is to be here obferv’d, that if a Body doth freely 
4t revolve in a Circle about a Center, as the Planets do 
*'• about the Sun, that its Centripetal Force (or that Force 
“ by which it is drawn towards the Center) is always 
“ equal to its Force,by which it doth endeavour tore* 
44 cede from the Center; for the Force, whi-ch detains a 
“ Body in its Orbit, rauft be equal to the Force by 
44 which it endeavours to recede from its Orbit, and fly 
44 off in the Tangent. This may be clear by the Ex- 
44 ample of a Body turn’d round a Center by the Help 
44 of a Thread, which detains the Body in its Orbit j 
44 the Thread,being ftretch’d by the Motion of the Body, 
44 will endeavour to contract itfelf equally towards both 
44 Ends, by which it will pull the Center as much to- 
44 wards the Body, as it doth the Body towards the 
44 Center. 

44 Now this Centrifugal Force is always proportional 
“ to the Periphery, which each Body defcribes in its 
44 diurnal Motion by the firft Theorem of Hugenius de 
44 Vi Centrifuga: So that under the A quator, which 
44 is the biggeft Circle, the Centrifugal Force wou’d be 
44 greateft, and ftill grow lefs as we approach the Pole 
44 where it quite vanilheth, there being there no diurnal 
44 Rotation. And without doubt, all Bodies having this 
“ Centrifugal Force, by which they endeavour to re- 
44 cede from the Center of their Motion, -wou’d fly off 
« from the Earth, if they were not kept in their Orbit 
44 by their Gravity, or that Force by which they are 
44 prefs’d towards the Center of the Earth, which is 
44 much ftronger upon our Earth than the Centrifugal 
** Forces and becaufe the Gravity upon the Surface of 
44 the Earth is always the fame; but the Centrifugal 
44 Force alters and grows lefs, the nearer we come to 
« the Poles, it is plain that the Gravity under the JE- 
M quator, having a greater Force to oppofe it, than that 

which 
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« which is near the Poles, will not ad fo ftrongly in 
l< the one Place as in the other, and confequently Bo- 
u dies will not be fo heavy under the Equator as at 

“ the Poles. . ■■■■ .- If the Circle * E P Q_P reprefent 

“ the Earth, M Q,the Equator, and P P the Poles, if 
« C be a Body in the .Equator, it is evident that it will 
“ be pull’d by two contrary Forces} namely, that of 
« its Gravity, which pulls it towards the Center, and 
“ that of its Centrifugal Force, which pulls it from it. 
« Now, ifboth thefe Forces were equal, it is evident 
“ it wou’d go neither of thefe Ways j but if one were 
“ ftronger than the other, it wou’d move where the 
“ ftrongeft Force pulls it, but only with a Velocity 
« which is proportional to the Differences of thefe two 
“ Forces, and therefore it wou’d not defcend fo fall as 
M if there were no Centrifugal Force, pulling againftit; 
« that is, a Body in the Equator, does prefslefs towards 
« the Center, than at the Pole, where there is no Cen- 
“ trifugal Force to lelfen its Gravity. Bodies therefore, 
“ of the fame Denfity, are not fo heavy in one Place as 
« in the other. 

“ Nowin afpherical Fluid, all whofe Parts gravitate 
tc towards the Center, I think it is evident from the 
“ Principles of Hydroftaticks and Fluidity, that all thofe 
“ Bodies, which are equally diftant from the Center, 
“ mult be equally prefs’d with the Weight of the incum- 
“ bent Fluid, and if one Part come to be more prefs’d 
M than another, that which is mold prefs’d will thruft 

that out of its Place which is leaf!, till all the Parts 
** come to an ^Equilibrium one with another; and this 
“ is known by a common and eafy Experiment, if you 
w take a recurv’d Tube, f and fill it with Water or any 
“ other Fluid, it will rile equally in both Legs of the 


* Fig. i. 
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M Tube, fo that the Surfaces CE arid FI are equally 
“ prefs’d by the incumbent Columns B CE D, and 
GFIH, but if one of the Legs of this Tube fhou’d 
<£ be fill’d with Oil, or fome other lighter Fluid, and 
“ the other with Water, the lighter Fluid will rife 
“ higher than the other, for otherwife, thefe Surfaces, 
*• which are equally diftant from the Center, wou’d not 
“ be equally prefs’d. 

“ Juft fo if P dE M P S, * reprefents a fluid Sphere, 
<£ which we may imagine compofed of a great many 
communicating Canals or Tubes, the Fluid in every 
“ one of which preffes upon the Center j now if the 
“ Fluid, in every one of thefe Tubes, was of equal 
« Weight Gravity, it is plain, that, by that means, 
“ they wou’d be alfo of an equal Height from the Cen- 
“ ter:, for by that means only, wou’d the Center be e- 
“ qually prefs’d by the Weight of all the Tubes y but 
e - if the Fluid, in the Canal iEOM, were lighter than 
“ the Fluid in the Canal P OS, it is plain, that in this 
« Cafe, the Fluid P O S,, prefling more on the Center, 
‘ than the Fluid in the Canal AL O M, the Surface of 
“ the Fluid AvOM, will rife to a greater Height or 
“ Di fiance from the Center; fo that by its greater 
c< Height, which recompenfes its leifer Gravitation, it 
« will prefs equally upon the Center with the Fluid in 
“ the Canal P OS. After the fame manner, f if the 
*• Fluid in the Canal G O H, were heavier than the 
“ Fluid in the Canal M O M, but lighter than that 
“ which is in P OS, then wou’d the Canal G OH be 
Ihorter than iEOM,,but longer than P O S, and the 
Figure compofed of all thefe Tubes, wou’d be in the 
“ Form of a Spheroid which is generated by the Cir* 
* cumrotation of a Semi-ellipfis round its Axis j but as I 
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« have already fhew’d, that if M C M reprefent the Se¬ 
tt midiaraeter of the Equator, that all Bodies in it are 
«■ lighter than in P O 8, the Axis of the .'Equator 
« (we take the Diameter and Axis here, not as pure 
« Mathematical Lines, bu: as fmall Cimisor Tubes.) 

“ and juftfothofe Bodies which are in the Tube G OH, 

« I have proved to be lighter than thofe in P O S, but 
« but heavier than the Bodies which are in MO M, 
« the Centrifugal Force in GH being lefs than that 
« which is in AvM, and there is no Centrifugal Force 
“ in the Poles P $. t is plain, therefore, that the Tube 
« MOM will be longer than G OH, and GOH will 
« be longer than POS, that is, the Diameter of the 
« ./Equator, will be longer than the Axis of the Earth, 
« and confequently the Figure of the Earth will be af- 
“ ter the Faihion of a broad Spheroid, which is gene- 
« rated by the Rotation of a Semi-ell ipfis round its lef- 
*■ fer Axis. This, 1 hope, will be fufficient to convince 
*'• Theoriji of the Faifenefs ofhis own Albert ion, fmce 
« it is plain Demonftratbn, than an Earth, form’d from- 
“ a Chaos, mufthave a very different Figure from what- 
he fuppofes it had., 

“ But I will now proceed farther, and inquire how 
much the Gravity is diminilh’d at the ./Equator, or 
“ any other Parallel by the Centrifugal Force, -which 
“ all Bodies acquire by being turn’d round the Earth’s 
“ Axis, that from thence we may endeavour to deter- 
* mine, what Proportion the Diameter of the Earth’s 
“ ./Equator has to its Axis? to calculate which, I will 
“ firft fuppofe, that the mean Semidiameter of the 
“ Earthis 19615800 Tarts Feet, according to the late 
“ Obfervations of the .Fm/c&Mathemaucians, andiince 
« the Earth turns round its Axis in the Space of 13 
“ Hours, 5 6', for in that Time, the fame Meridianre- 
“ turns to the fame immoveable Point of the Heaven 
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“ again (but the Sun, in the mean time, feeming to be 
K mov’d a Degree, according to the Series of the Signs, 
“ is the Caufe why there are four Minutes more requir’d 
“ before the Meridian can overtake him) from thence 
u it follows, that a Body, under the Equator, moves 
“ through 14215,88 Feet, in the Space of one Second of 
“ Time. Now, according to the Theorem given us by 
u Sir Ifaac Newton in his ‘Philojopbia Naturalis 
« ‘Princ 'tpia Mathematics Schol. Prop. 4. Lib 1. The 
“ Centrifugal Force of any Body has the fame Propor- 
" tion to the Force of Gravity, that the Square of the 
<£ Arch, which a Body defcribes in a given Time, di- 
v vided by its Diameter, has to the Space, through which 
« a heavy Body moves, in falling from a Place in which 
it was at reft in the fame Time; and fuppofing a heavy 
“ Body falls iy Foot in a Second of Time, by Calcula- 
“ tion, it will from thence follow, that the Force of 
xf Gravity has the fame Proportion to the Centrifugal 
x< Force at the Equator, that 289 has to Unity j and 
« therefore by this Centrifugal Force which arifesfrom 
* <c the Diurnal Rotation of the Earth round its Axis; 
■« any Body, placed in the Equator, lofes | 73 - Part of its 
« Gravity, which it wou’d have were theEarth at reft, 
« or which is the fame Thing, a heavy Body plac’d at 
« either of the Poles (where there is no Diurnal Rota- 
« tion, and confequently no Centrifugal Force) which 
* weighs 289 Pounds, if it were brought to the ./Equator, 
« wou’d weigh only 2 88 Pounds. 

« Having thus determin’d the Proportion of the Cen- 
“ trifugal Force,at the ft£quator,to the Force of Gravity, 
“ it will be eafy from thence to fhew their Proportions 
“ in any Parallel j for it is compounded of the Pro- 
M portion of One to 289, and of the Co-fine of the La- 
u titude to the Radius; for if two Bodies defcribe diffe- 
“ rent Peripheries in the fame Time, their Centrifugal 

“ Forces 
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“ Forces are proportional to their Peripheries, or to the 
Ci Semi-diameters of thefe Peripheries, as is determin’d 
“ by Monf, Hugens, in his Theoremata de Vi Centri- 
** fuga <& Motu circulari ; but the Periphery which 
“ a body in the Equator defcribes, has its Semi-diarne- 
“ ter equal tothe Radius or Semi-diameter of the Earth, 
tc and inany other Place, the Parallels, in which Bodies 
“ move, have the Co-fines of their Latitude for their 
“ Semi-diameters, and therefore it will follow, that the 
“ Force of Gravity is to the Centrifugal Force in a Pro- 
*• portion, compounded of the Radius to the Co-fine of 
<c the Latitude, and of z 8 $ to i. and therefore at the 
“ Latitude of £1° 46/(for Example) it will be as 
“ 4 66 to 1. 

“ But we muft obferve, that it does not from thence 
“ follow, that a Body in that Latitude lofes Part of 
“ its abl'olute Gravity, which it wou’d have, were the 
“ Earth at reft. For that cou’d not be, unlefs the Cen- 
** trifugal Force acled diredlly contrary to the Force of 
“ Gravity, which it doth no where but at the ^Equator; 
“ for let the Circle * Q_ P E reprefent the Earth, Q_ E 
“ the Diameter of the .-Equator, O its Center, and let 
“ B reprefent a Body which we fuppofe to hang by the 
“ Thread AB, and to be placed any where between the 
“ PoleP and the ./Equator Q_, and let BD be drawn per- 
“ pendicul ir to the A xis. It is plain, that if the Earth had 
“ had no Diurnal Rotation, the Body B wou’d. draw the 
“ Thread AB into the Pofition of AC, fince by that 
<c means it defeends as near as it can tothe Center, and 
“ there it wou’d ftretch the Thread with all the Force 
“ of its Gravity j or if we will fuppofe, that the Centri- 
“ fugal Force afted according to the fame Direction A C, 
“ it wou’d then dire&ly oppofe the Force of Gravity, 


* Fig. y. 
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44 and the Thread wou’d remain in the fame Pofition, 
“ but it wou’d be ftretch’d with a Force proportional 
44 to the Differences of thefe two Forces. 

44 But becaufe the Body B turns round the Center D, 
44 it will endeavour to recede from it according to the 
44 Line C B, in which Direction the Centrifugal Force 
44 ading, it will not diredly oppofe the Force of Gra- 
44 vity, but it will draw the Thread from the Pofition 
44 A C into the Pofition A B, let B G be drawn perpen- 
44 dicular to AC; if B C reprefent the Centrifugal 
44 Force, ading according to the Diredion B C, it is equi- 
44 valent (as is commonly known) to two Forces, one 
44 of which is as G C, and ads according to the Dire- 
44 dion C G } which is contrary to that by which it de- 
44 fcends to O, the other is as G B, and ads according 
44 to the Diredion G B, which is no way contrary to 
44 the Force of Gravity. If therefore B C reprefent the 
44 total Centrifugal Force of the Body B, that Part of it, 
44 which diredly oppofes the Force of Gravity, will be 
“ GC; from whence it follows, that the Decreafe of 
44 Gravity,in going from the Pole to the ./Equator, is al- 
“ ways as the Square of the Co-fine of the Latitude ^ 
'** for drawBH parallel to the Axis PP, and becaufe 
44 the Triangles H C B, C D O are Equi-angular, there- 
44 fore H C is to C B as C O is to C D, or as (h.O is to 
44 C D, but Q ,0 is to C D as the Decreafe of Gravity 
44 at a is to the Centrifugal Force at C. And there- 
fore H C is to C B, as the Decreafe of Gravity at Q,, 
44 is to the Centrifugal Force at C. But if C B repre- 
44 fent the Centrifugal Force at C, G C will reprefent 
44 that Part of it which ads diredly againft the Force 
44 of Gravity, and confequently the Decreafe of Gra- 
44 vity at theT-quator is to the Decreafe of Gravity at C, 
44 as HC is to G C ; now H C is to G C, in duplicate 
44 Proportion of H C to C B, pr of C O or O Q_ to C D 
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u by the 8 th of the 6th of Euclid , and therefore the 
“ Decreafe of Gravity at QJs to the Decreafe of Gra- 
ei vity at C, as the Square of C O is to the Square of 
e ‘ C D, which was to be demonftrated. 

i( From whence, it is plain, that if H C reprefent the 
« Decreafe of Gravity at the ^Equator, andG CitsDe- 
<c creafe at C, then will G H reprefent the Difference 
“ of thefe two Diminutions, or the Difference between 
“ the Gravity at Q,, and the Gravity at C, but H C is 
“ to H G in duplicate Proportion of H C to H B, or 
<( of O C to D O j that is, the Decreafe of Gravity at 
“ the ./Equator is to its encreafe at C, as the Square of the 
<£ Radius is to the Square of the Sine of the Lati- 
tude. 

“ By this alfo it will appear, that the Dire&ion of 
« heavy Bodies is not to the Center of the Earth, as has 
t( been always fuppofed \ for if we take a heavy Body 
* e and hang it by a Thread, the Thread produced will 
“ not pafs through the Center any where but at the 
<c Poles and the Equator, for in the Figure the Thread 
“ is carry’d by the Centrifugal Force of the Body B, 
“ from the Pofition A C into the Pofition A B, where 
“ it will reft. 

c - Now to determine the Angle C A B, which the 
u Line of Direction of the Body makes with the Line 
“ A C, let A N be drawn parallel to B C, and pro- 
“ duce O B till it meet with it in N, and let us confider 
u the Body B as drawn by three Powers, according to 
u three different Directions BO, B L, and AB, the 
“ Power which pulls ^according to B O, is its Gravity, 

« that which draws it, according to the Diredion B L, 
tl is its Centrifugal Force, and that which a£ts accord- 
“ ing to A B, is the Strength of the Thread, by which 
“ the Body is hinder’d to move according to either of the 
“ two other Directions, and therefore it is an JEqu 'tli- 
V o i. XXXIII. N n “ brium 
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il briumwith the other two Powers ; but by a Theorem 
“ which is demcnfirated by feveral of the Writers of 
“ Mechanics,but particularly by Monf. Huygens in his 
“ fmall Treatife *De Totentiis per Fila trahentibur. 
“ If a Bodv be pull’d by three different Powers which 
“ are in /Equilibria with one another, according to 
“ three different Directions, AB, B L and B O, thefe 
“ three Powers will be as the three Sides of the Tri- 
“ angle A B N, viz. as A B, A N and B N refpedively j 
“ or as A B, BC and AC; BN being very near pa- 
“ rallel, and confequently equal to A C, fince they do 
c ‘ not meet but at a great Diftance. From hence it fol- 
<* low?, fhatthe Force of Gravity is to the Centrifugal 
“ Force, asACtoBC. But a Method has been al- 
“ ready fhown, how the Proportion of the Force of 
“ Gravity to the Centrifugal Force may be determined, 
« and therefore the Proportion of A C to B C may be 
“ bealfo determined,which at the Latitude of 51 0 4 6 f 
“ is as 446 to 1. Therefore in the Triangle ABC, the 
<£ Proportion of A C to B C is known, and the Angle 
“ ACB being equal to the Angle C O (X which is fub« 
tended by the Arch C Q_, the Latitude of the Place', 
« from thence by the Tables of Sines and Tangents, 
“ the Angle B AC may be known, which in the above- 
“ mentioned Latitude is about y Minutes. 

“ From hence alfo it will appear, that it is not the 
•* Line AC, which being produced palfes through the 
Center, but the Line A B that is perpendicular to the 
« Curve PCX for all the Particles of the Fluid will fettle 
“ themfelves in fuch a Pofition, that their Lines of Di- 
u reftion downwards, muff be perpendicular to the Sur- 
« face of the Body which they compofe, for otherwife the 
* e Parts of the Fluid wou’d not be in /Equilibrium one 
with another, and therefore aitho* the Lines of Di- 
“ red-ion of heavy Bodies do not pafs through the 

“ Center 
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u Center of the Earth, yet are they ftill perpendicular 
K to their Horizons; and, upon this Account, there 
« cou’d arife no Error in levelling of Lines, and in find- 
« ing the Rifings and Fallings of the Ground. 

“ Upon this account alfo it will appear, that the 
<c Surface of the Earth is not fpherical, for if it were, 
* then wou’d all Lines, drawn from the Center, be per- 
“ pendicular to the Surface of the Earth, fince it is the 
« known Property of a Sphere that they muft be foj 
« but I have already ihew’d, that it is not fo in the 
« Earth, and therefore it is plain, that the Earth, is not 
« a Sphere. That therefore I may inquire more parti. 
« cularly into the Figure of the Earth, I will refume 
« iny former Hypothefis, that the Earth iscompofed of 
« an infinite Number of Canal?, which communicate 
« with one another at the Center, and are all equipon- 
« derant, of which we will confider two, as O Q_ and 
« O C, and let O CL be = r, O D = X and D C = jy, let 
« the abfolute Gravity be call’dand the Centrifugal 
(i Force at the ^Equator n. O C is equal to -y/ x 2 xy 
<£ the Weight of the Canal OQ_ is equal to the abfolute 

Gravity of the whole Canal minus the Centrifugal 
<c Force of each Particle contain’d in it, and becaufe the 
« Centrifugal Force of each Particle is as its Dilhnce 
K from the Center, and therefore it encreafes in an A- 
“ rithmetical Progreflion, the greitefl of which is n y 
“ confequently the Sum of all the Centrifugal Force is 
“ equal to ' n r, but upon the Hypothefis, that Gravity 
“ is the fame at all Diftances from the Center, the ab- 
“ folute Gravity of the Canal O Q_is/ r, and therefore 
« its real Weight upon the Center O CL is / r — inr, 
« after the fame Ma nner, the a bfolute Gravity of the 
“ Canal O C is p x V ; but the Sum of all 

« the Centrifugal Forces of ail the Fluids in the Canal 
u O C, is equal to the Centrifugal Force of the Fluid in 

Nm tC C D 
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“ C D (as may be eafily prov’d from the Confideration 
<c of inclin’d Plane c ) but the Centrifugal Force at C, 
41 being to the Centrifugal Force at Q, as C DistoOQ. 
“ (that is, as jy is to r) the Centrifugal Force at C will 

“ be. equal to n —, and becaufe the Centrifugal Force of 

“ each Particle is as its DHlance from the Point D, 
44 which is the Center of the Circle that the Fluid in 
“ the Canal C D defcribes, and therefore the Centrifugal 
44 Forces, in counting from the Point D, rnuft encreafe 
44 in an Arithmetical Progreffion, the greateft of which 

(t is 9 —, and therefore the Sum of all the Centrifugal 

ft y y 

“ Forces in C D muft be equal to therefore the 

44 Weight of the Canal OC is=/y'.v l -f-jy j ' — i 

44 = / r — \ n r, which Equation exprefl.es the 

44 Nature of the Curve that is made by the Se&ion of 
“ the Earth with a Plane through its Poles, and by this 
44 the Proportion of the Axis of the Earth, to the Dia- 
44 meter of the Equator, may be eafily determin’d \ for 
“ when C O coincides with O P, then C D orjy be- 
44 comes equal to nothing, and the Equation is/ y/ x* 
44 _ j, r \n r or / x =/ r — \ nr, and therefore 
“ by the i6th of the 6th,/has the fame Proportion to 
44 / — n that r has to x, or G Q_ toO D, but / is to 
44 / — 4 » as 289 is to 288*-, or as 578 is to 577, which 
44 therefore is the Proportion of the greateft Diameter of 
44 the Earth to the leaft ; but this is upon Suppofition, 
44 that Gravity is the fame at all Distances from the 
44 Center j but if we will fuppofe, that the Gravity of 
“ Bodies without the Earth is in a Proportion reciprocal 
44 to the Squares of their Diftances from the Center, the 

“ Gravity 
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** Gravity of thofe Bodies, which are within the Earth, 
will be diredly as their Diftance, both which do beft 
“ agree with the obferv’d Phenomena of Nature ^ then 
“ will the Gravity at the ./Equator be to the Gravity 
“ at the Poles as 689 to 691, which Numbers, in this 
‘‘ Hypothefis, do alfo exprefs the Proportion of the Dia- 
<! meter of die Earth, drawn through its Poles, to its 
“ Diameter drawn in the Plane of the ./Equator. 

“ It is upon the Account of this Diminution of Gra* 
<c vity, according as we approach the ^Equator, that 
“ Pendulums of the fame Lengths in different Latitudes 
t£ take different Times to perform their Vibrations - 
“ for becaufe the accelerating Force of Gravity is lefs 
«* at the .Equator than under any Parallel, and under 
“ any Parallel it is ftill lefs than under another which 
“ is nearer the Poles*, it does plainly from thence fol- 
“ low, that a Body plac’d in the /Equator, or in any 
“ other Parallel, will take a longer Time to defcend thro’ 
an Arch of a given Circle, than it wou’d do at the 
“ Poles, and the farther a Body is remov’d from the 
« Poles, the longer Time it will take to defcend through 
« any given Space. 

“ From hence it follows, that the Length of Pendu- 
* lums, which perform their Vibrations in equalTimes 
“ in different Latitudes, are dire&ly as the accelerating 
“ Forces of their Gravities; for the Time a Body takes 
“ to defcend through an Arch of a Cycloid, is to the 
“ Time it will take to fall through the Axis of the Cy- 
“ cloid always in a given Proportion, viz. as the Serni- 
“ periphery of a Circle is to its Diameter by the ayth 
“ Prop, of Huy gen's Horologium Ofcillatorium ; and 
« therefore when the Times in which a Body defcends 
« through the Axes of two different Cycloids are equal, 
“ the Times of the Defcent through the Cycloids will 
“ be alfo equal •, but when the Times of the Defcent 

“ through 
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“ through the Axes are unequal, thefe Axes, and confe- 
■“ quently the Lengths of the Pendulum which vibrates 
<c in thefe Cycloids, are proportional to the accelerating 
“ Forces of their Gravities. 

“ By this if we know the Length.of a Pendulum 
“ which performs its Vibrations in a given Time, in 
* c any one Part of the Earth, it is eafy to determine the 
Length of a Pendulum, which performs its Vibra- 
*• tions in thefame Time in any other Part of the Earth, 
“ as for Example, the Length of a Pendulum,which vi- 
“ brates Seconds at ‘Paris, is three Foot eight Lines 
“ and a Hal£ let'it be requir’d to find the Length of a 
“ Pendulum, which vibrates Seconds at the /Equator. 
M Becaufe the Gravity at the Poles is to the Gravity at 
“ the /Equator, as 6$z is to 689 ; therefore the De- 
* creafe of Gravity at the Equator is An Parts of the 
4< whole Gravity j but,as 1 have before demonftrated,the 
Decreafe of Gravity at the /Equator is to itsEncreafe 
“ in any other Latitude, as the Square of the Radius is 
“ to the Square of the Sine of the Latitude, now the 
“ Latitude of Paris being 48° 45', its Sine is 75". 18 
Ct and therefore the Square of the Radius is to the 
“ Square of the Sine of the Latitude as 1000000 to 
“ 5^ 148, but as 1000000 is to 565x48, fo is 3.000 
« the Number which reprefents the Decreafe of Gra- 
vity at the ./Equator to 1. 695, the Number which 
« reprefents its Encreafe at Paris, which added 10689 
ct the Gravity at the ./Equator, makes 690.69 5, the Num- 
“ ber which will reprefent the Gravity at Paris. But 
“ I have already fhew’d, that as the Gravity at Paris 
“ is to the Gravity at the ./Equator, fo is the Length of 
« a Pendulum which vibrates Seconds at Paris, to the 
“ Length of a Pendulum that vibrates Seconds at the 
“ ./Equator, that is as 690, 695' to 689, fo is 36,708 the 
« Length of a Pendulum at Paris , which performs its 

“ Vibra- 
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* Vibration in a Second to 36,616, which therefore is 
“ the Length of a Pendulum which performs its Vibra- 
“ tions in a Second at the ./Equator ; fo that the Diffe- 
rence between thefe two Pendulums is Parts of an 

“ Inch, which comes pretty near the Obfervations of 
“ Monf. Richer , who at tne Ifland of Cayenne , whofe 
u Latitude is 5 0 oc/ found that a Pendulum, which vi- 
u brates Seconds there, was a tenth Part of an Inch 
“ fhorter than a Pendulum, which vibrates Seconds at 
‘‘ Tarts. 

“ Thus we fee that the Principles and Hypothefi?, 
“ and withal their Confequences, upon which the broad 
“ fpheroidical Figure of the Earth is founded, do exadly 
“ agree with Obfervations, and therefore there is no 
“ Doubt to be made, butthat the Earth is really offuch 
“ a Figure, and that the Hypothefis upon which this 
“ Figure is grounded (w#. the diurnal Rotation of the 
“ Earth, and by coufequence the Centrifugal Force of 
all Bodies upon it) rauft be admitted for a true one - 
ts fince the different Vibrations of Pendulums of the 
“ fame Length, indifferent Latitudes, can depend upon 
“ no other Caufe; for the Change of Air is not able to 
« produce any fuch Effed, for if the Air made really 
any Alterations in the Vibrations of a Pendulum, it 
“ wou’d produce a quite contrary Effed than what is 
“ obferv’d \ for Pendulums near the Jsquator wou’d 
“ movefafter than they wou’d do in Places of greater 
“ Latitude, the Air in the one Place, being more rari- 
fied, is much thinner and finer than it is in the other 5 
“ and therefore gives lefs Refiftance to Bodies that move 
“ in it. 

“ In this Reafoning, we have fuppos’d the Earth to 
“ have been at firffc fluid, as the “theorijl has done be- 
“ fore us, but if we will put the Cafe, that the Earth 
M was firft partly fluid and partly dry, as it is at prefent, 

“ yet 
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yet becaufe we find that the Land is very near of the 
“ fame Figure with the Sea (only rais’d a little higher 
“ that it might not be overflow’d) compofing with it 
« the fame Solid, and I have already fhew’d that the 
“ Surface of the Ocean is fpheroidical and not fpherical, 
« there is no doubt to be made, but that the Land was 
“ form’d into the fame Figure by its wife Creator at the 
“ Beginning of the World, for if it were otherwife, then 
« wou’d the Land towards the ^Equator have been over- 
<c flow’d with Water, which, as I have already prov’d, 

mult have been higher at the ./Equator than at the 
“ Poles; and therefore the Sea wou’d rife there and 
“ fpread.itfelf like an Inundation upon all the Land.” 

To make an End of this long Differtation, let us in a 
few Words compare the Experiments and Obfervations 
made ufe of to confirm each of the Opinions above- 
mentioned. 

T9 prove Monf. Cajfni's Figure of the Earth , we 
mull take the Altitude of a Star nearer than to x Seconds; 
becaufe x Seconds anfwer to 3xToifes on the Surface of 
the Earth, and the Difference of the Length of Degrees 
is but 31. And what is more, we mull: take this Angle 
with an Inftrument of 39 Inches Radius becaufe the 
10 Foot Sedor was only us’d at the Ends of the two 
Parts of the Meridian. 

To difprove Monf. Cajfni's Hypothefs , we need 
only obferve whether a Plumb-Line makes an Angle of 
of 5 Minutes with a Perpendicular to the Surface of ftag- 
nant Waters, or Lines of Level. 

To prove Monf Cajfni's Opinion , the Height of 
a great many Mountains muff be accurately meafur’d 
by Trigonometry, which Mathematicians have always 
found very difficult. 


To 
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To prove Sir Ifaac Newton's Opinion, we are only 
to meafure about one Tenth of an Inch in a Rod of 
39,1x9 Inches; and to know what to allow for the 
lengthening of the fame Rod by the Summer Heat, 
when it is (hut up in a Cafe, and carried towards the 
JF.quator. For though the Experiments on Pendulums, 
made by feveral Perfons that traveled Southward, dif¬ 
fer among themfelves, yet they all agree in this, that 
the Obfervers were oblig’d to ftiorten their Pendulums, 
in order to make them fwing Seconds, as they went to» 
wards the ^Equator. And when we come to compare 
them together, in order to have the exad Proportion of 
Length in different Latitudes ; we muft rely on the 
rnoft exad Experimenter, which we may very well do 
on Monf. Richer v becaufe when he found a Difference, 
he was fo careful to find out how much it was, that he 
caus’d a fimple Pendulum to fwing, and compar’d it 
with a good Pendulum Clock, which he did feveral 
Times every Week for 10 Months together} and when 
he return’d to France, he compar’d it with the Length 
of the Pendulum at Farts j which is of 3 Feet 8 * Lines 
(or 39,129 Englijh Inches) and found it to be fhorter 
by 11 Line. 
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